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(54) LAMINATED STRIP LINE RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated strip line resonator whose Q 
is enhanced. 

SOLUTION: Dielectric bodies 2, 3 are interposed between a couple of ground 
electrodes 11, 31 and a strip line 21 is placed in the dielectric bodies 2, 3 in the 
laminated strip line resonator. It is desirable that the thickness of the strip line 21 
is 40 urn or over, and both ends of the strip line 21 are respectively extended 
toward the couple of the ground electrodes 11,31 so that the overall cross 
section becomes of H-shape. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laminating mold stripline resonator characterized by the thickness 
of said stripline being 40 micrometers or more in the laminating mold stripline 
resonator which comes to prepare a stripline in this dielectric while infixing a 
dielectric between the ground electrodes of a pair. 
[Claim 2] The laminating mold stripline resonator according to claim 1 
characterized by turning the both ends of a stripline to the ground electrode side 
of a pair, installing them, respectively, and coming to form a cross-section H-like 
track. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the laminating mold 
stripline resonator used for the resonance circuit used for RF circuit walkie-talkies, 
such as telephone for a pocket communication link, a RF circuit filter, etc. about a 
laminating mold stripline resonator. 
[0002] 



[Description of the Prior Art] Conventionally, the stripline resonator is used as a 
voltage controlled oscillator (VCO) or a resonator for filters. As for such a stripline 
resonator, a stripline (conductor track) exists in ground inter-electrode through a 
dielectric layer, the property is equivalent to what developed the coaxial cable 
superficially, and a characteristic impedance is determined by the width of face of 
a stripline, thickness, the dielectric constant of a dielectric layer, and thickness. 
[0003] Such a laminating mold stripline resonator produced the green sheet by 
the former, for example, a doctor blade method etc., produced the green sheet 
which applied the paste for ground electrodes, and the green sheet which applied 
the paste for striplines, and was formed by infixing and calcinating the green 
sheet for striplines between the green sheets for ground electrodes. 
[0004] the case where microwave spreads the inside of a stripline in such a 
laminating mold stripline resonator - a current - a skin effect sake - a conductor 

it seldom flows in a core but concentrates on the front face, especially edge 
part of a conductor. If the inclination becomes strong and it becomes GHz order 
so that a frequency becomes high, the depth of epidermis will be set to several 
micrometers and will almost come to flow only the surface part of a stripline. 
[0005] 

[Problem(s) to be Solved by the Invention] since [ however, ] the thickness of a 
stripline is about 20 micrometers, and the thickness of a stripline is thin and it is 
the above-mentioned skin effect in the conventional green sheet laminated layers 
method - the conductor of a stripline - loss increased and there was a problem 
that the Q value of a laminating mold stripline resonator deteriorated as a result. 
[0006] namely, the Q value of a laminating mold stripline resonator - the 
conductor of a stripline - thickness - depending - the improvement in Q value 
sake - the conductor of a stripline - it is necessary to thicken thickness and to 
make the area in which the current of a stripline flows increase However, in the 
conventional process which prints conductive paste on a green sheet front face, 
if it does not hold down to about 30 micrometers or less in the condition before 
baking, conductor thickness is the phase which carries out the laminating of the 



green sheet, and irregularity will arise with the thickness of the conductive paste 
film, and it will become inadequate sticking it between green sheets, and it will 
cause poor layer adhesion (delamination) after baking. For the reason, the 
production process top was difficult for setting thickness of the stripline after 
baking to 30 micrometers or more. 

[0007] moreover, the current which flows to a stripline since the conventional 
stripline was sheet metal-like - a skin effect - the both-ends edge part of a 
stripline - concentrating -- a conductor - there was a problem that loss 
increased and the Q value of a stripline resonator deteriorated as a result. 
[0008] This invention aims at offering the laminating mold stripline resonator 
which can improve Q value. 
[0009] 

[Means for Solving the Problem] The laminating mold stripline resonator of this 
invention is characterized by the thickness of said stripline being 40 micrometers 
or more in the laminating mold stripline resonator which comes to prepare a 
stripline in this dielectric while it infixes a dielectric between the ground 
electrodes of a pair. The thing which turns the both ends of a stripline to the 
ground electrode side of a pair, installs them here, respectively, and comes to 
form a cross-section H-like track is desirable. 
[0010] 

[Function] the area in which the current of a stripline flows in spite of the skin 
effect since the thickness of a stripline is 40 micrometers or more according to 
the laminating mold stripline resonator of this invention - it can increase - the 
conductor of a stripline - loss can be decreased, consequently the Q value of a 
laminating mold stripline resonator can be improved. 
[001 1] moreover, concentration of the magnetic field in a both-ends edge part 
eases by turning the both ends of a stripline to the ground electrode side of a pair, 
installing them, respectively, and producing a cross-section H-like track - having 
- the conductor of a stripline - loss can be decreased further and the Q value of 
a laminating mold stripline resonator can be improved further. 



[0012] 

[Embodiment of the Invention] The laminating mold stripline resonator of this 
invention forms the ground electrode 1 1 in the top face of the 1st dielectric layer 
1 , forms a stripline 21 in the top face of the 2nd dielectric layer 2, forms the 
ground electrode 31 in the top face of the 3rd dielectric layer 3, and is constituted 
while carrying out the laminating of the dielectric layers 1,2, and 3 of three layers, 
as shown in drawing 1 . 

[0013] That is, dielectric layers 2 and 3 are infixed among the ground electrodes 
1 1 and 31 of a pair, and the stripline 21 is formed among dielectric layers 2 and 3. 
[0014] And thickness of a stripline 21 is set to 40 micrometers or more in the 
laminating mold stripline resonator of this invention. As for the thickness of a 
stripline 21, it is desirable that it is 100-150 micrometers from the point of 
improving the Q value of a laminating mold stripline resonator. In addition, the 
laminating mold stripline resonator of this invention may be built in in a substrate. 
[0015] Since the thickness of a stripline is 40 micrometers or more, since such a 
laminating mold stripline resonator is unproducible, it forms the slip which 
consists of the dielectric materials and the resin in which photo-curing is possible 
which consist of a ceramic, and an organic binder with a FOTORISO method by 
the conventional glee sheet lamination method. By producing by such approach, 
the thickness of a stripline can be changed into arbitration at 40 micrometers or 
more, and, moreover, modification of the magnitude of the diameter of a beer hall, 
the thickness of an internal electrode, etc. is attained easily. 
[0016] The manufacture approach of the laminating mold stripline resonator of 
this invention is explained. First, the slip material used as dielectric layers 1, 2, 
and 3 is created. 

[0017] Slip material mixes a plasticizer, an organic binder, for example, alkyl 
methacrylate, for example, ceramic raw material powder, and the monomer in 
which photo-curing is possible, for example, polyoxy ethylation 
trimethylolpropane triacrylate, to an organic solvent, for example, ethyl carbitol 
acetate, and is kneaded and produced with a ball mill. 



[0018] As ceramic raw material powder, as a metallic element, at least, for 
example Mg, Are a multiple oxide containing Ti and calcium and the empirical 
formula by the metallic element oxide MgTiO(1-x)3-xCaTi03 (-- however, the 
principal component 100 weight section which x in a formula expresses a weight 
ratio and is expressed with 0.01 <=x <=0.15) -- receiving -- a boron content 
compound - B-2 03 The thing which comes to carry out 1-25 weight section 
addition content of 3 - 30 weight section and the alkali-metal content compound 
by alkali-metal carbonate conversion by conversion is used. 
[0019] In addition, although solvent system slip material is created in the above- 
mentioned example, you may be the drainage system slip material kneaded with 
ion exchange water using the monomer which added the functional group of a 
hydrophilic property as mentioned above, and in which photo-curing is possible, 
for example, a polyfunctional radical methacrylate monomer, and the organic 
binder, for example, carboxyl denaturation alkyl methacrylate. 
[0020] As ceramic raw material powder, it is Si02 which is a glass ingredient, 
aluminum 203, ZnO, MgO, and B-2 03, for example. What consists of 70 % of 
the weight of glass-ceramics powder used as a principal component and 30 % of 
the weight of alumina powder which is a ceramic ingredient is used. Especially 
ceramic raw material powder is not limited. 

[0021] Moreover, the conductive paste used as the ground electrodes 11 and 31 
and a stripline 21 is produced. A conductive paste at a low-melt point point And 
for example, the end of silver dust which is the metallic material of low resistance, 
Borosilicate system low melting glass, for example, B-2 03-Si02-BaO glass, and 
CaO-B2 03-Si02 Glass and CaO-aluminum2 03-B-2 03-Si02 Glass, It is an 
organic solvent, 2 and 2, and 4-trimethyl in an organic binder, for example, ethyl 
cellulose. -It mixes to 1 and 3-pen TAJIO-RUMONO iso butyrate, and 
homogeneity kneading is carried out with 3 rollers, and it is produced. [ for 
example, ] 

[0022] First, as shown in drawing 2 (a), 10d of insulating-layer Plastic solids is 
formed on the susceptor plates 7, such as glass and a ceramic. It applies, and it 



dries and 10d of this insulating-layer Plastic solid is formed so that the thickness 
after drying the above-mentioned slip material may be set to 40-200 micrometers. 
[0023] Next, 10d of insulating-layer Plastic solids is made to perform and harden 
exposure processing as shown below. Plastic solid 10 of the 1st dielectric layer 1 
by which the laminating was carried out is produced, and the insulating 
stratification objects 10a-10d as repeated the process of exposure processing 
from spreading of slip material and shown in drawing 2 (b) apply the above- 
mentioned conductive paste to the front face, and form the conductive member 
51 for ground electrodes in it. 

[0024] Next, as the process of exposure processing is repeated on the front face 
of the conductive member 51 for ground electrodes from spreading of said slip 
material and it is shown in it at drawing 2 (c), insulating-layer Plastic solids 20c 
and 20b are produced. Then, as shown in drawing 2 (d), slip material is applied 
on insulating-layer Plastic solid 20b, insulating-layer Plastic solid 20a is formed, 
exposure and development are performed, and the slot for striplines is produced. 
[0025] Exposure processing lays the photograph target 61 in a field to which a 
through tube is formed on insulating-layer Plastic solid 20a as shown in drawing 
2 (e), and, specifically, is exposed, using an ultrahigh pressure mercury lamp (10 
mW/cm2) as the light source. Since the photoresist monomer contained in slip 
material is a negative mold, photopolymerization does not happen in insulating- 
layer Plastic solid 20a of the field in which a through tube is formed by this, but 
photopolymerization happens in insulating-layer Plastic solid 20a other than the 
field in which a through tube is formed. Here, the part in which the insoluble 
section x and a photopolymerization reaction do not occur the part where the 
photopolymerization reaction occurred is called vitrification section y. In addition, 
insulating-layer Plastic solid 20a with a thickness of about 100 micrometers can 
be exposed if an ultrahigh pressure mercury lamp (10 mW/cm2) is irradiated 
about 10 to 15 seconds. 

[0026] A development removes the vitrification section y of insulating-layer 
Plastic solid 20a with a developer, and, specifically, develops negatives with a 



spray method using 1,1, and 1-triethanolamine. Then, washing and a 
desiccation process remove completely the unnecessary dregs produced by 
development, and a through tube 62 is produced to insulating-layer Plastic solid 
20a as shown in drawing 2 (f). 

[0027] next, the thing which conductive paste is filled up with a screen-stencil 
method in a through tube 62, and is dried as shown in drawing 2 (g) - a desired 
conductor the conductive member 53 for striplines of thickness is formed. In 
addition, the thickness of a stripline can be easily changed by changing the 
thickness of insulating-layer Plastic solid 20a. Moreover, in order to thicken 
thickness of a stripline, it can also be again filled up with spreading of an 
insulating-layer Plastic solid, production of the slot for striplines, and the 
conductive paste to this slot. 

[0028] Next, as the same process as insulating-layer Plastic solids 10 and 20 is 
repeated and it is shown in drawing 2 (h), the insulator organizers 30a and 30b 
are formed, and Plastic solid 30 used as the 3rd dielectric layer is formed. And on 
Plastic solid 30 used as the 3rd dielectric 3, conductive paste is applied, it dries 
and the conductive member 54 for ground electrodes is formed. The laminating 
organizer to which the laminating of the Plastic solid of the 1st - the 3rd dielectric 
layer was carried out as mentioned above is producible. 
[0029] Next, the support substrate 7 is removed. And a configuration is prepared 
for need ****** and a laminate-molding object with a press, or a division slot is 
formed. 

[0030] Next, it calcinates. Baking consists of a debinder process and this baking 
process. Debinder processes are the organic binder contained in a laminate- 
molding object and a conductive paste, and a process which disperses the resin 
in which photo-curing is possible, and this baking process is the peak 
temperature of 850-1050 degrees C, for example, the baking course of 900- 
degree-C 30-minute keeping. 

[0031] In addition, that to which the conductive paste of the conductive members 
51 and 54 for ground electrodes and the conductive member 53 for striplines 



carried out homogeneity kneading of gold, silver, copper, or the powder, the low- 
melting-glass powder, the organic binder and organic solvent of at least one 
metallic material of the alloy is used. 

[0032] adopting the above-mentioned approach and changing the thickness of 
insulating-layer Plastic solid 20a in the laminating mold stripline resonator of this 
invention, - the thickness of a stripline - the thickness of arbitration 40 
micrometers or more - easy - it can set up - the conductor of a stripline - loss 
can be decreased, consequently the Q value of a laminating mold stripline 
resonator can be improved. And even if it is the case where thickness of a 
stripline is set to 40 micrometers or more, irregularity does not arise in the 
dielectric layer on a stripline, and delamination does not occur. 
[0033] In addition, as shown in drawing 3 (a) and (b), the both ends of a stripline 
with a thickness of 40 micrometers or more may be turned to the ground 
electrode side of a pair, and may be installed, respectively, and a cross-section 
H-like track may be formed. 

[0034] That is, the ground electrode 1 1 is formed in the top face of the 1st 
dielectric layer 1 as if the laminating of the dielectric layers 1, 2, and 3 of three 
layers is carried out, a stripline 21 is formed in the top face of the 2nd dielectric 
layer 2, the ground electrode 31 is formed in the top face of the 3rd dielectric 
layer 3, and it is constituted. 

[0035] And the lower electrode 23 and the up electrode 33 are formed in the both 
ends of a stripline 21. 

[0036] since according to such a laminating mold stripline resonator the both 
ends of a stripline 21 were turned to ground electrode [ of a pair ] 1 1 , and 31 side, 
and were installed, respectively and H-like stripline was produced, concentration 
of the magnetic field in a both-ends edge part eases - having - the conductor of 
a stripline - loss can be decreased further and the Q value of a laminating mold 
stripline resonator can be improved further. According to the above-mentioned 
manufacture approach, H-like track is easily producible. 
[0037] 



[Example] As shown in drawing 4 , the thickness T1 of 0.5mm and a stripline 21 
was set [ spacing of the ground electrode 1 1 and a stripline 21 , and the spacing 
H1 of a stripline 21 and the ground electrode 31 ] as 5-160 micrometers for the 
width of face W1 of 0.5mm and a stripline 21, and the quarter-wave length mold 
resonator with a resonance frequency of 1GHz was constituted. Specific 
inductive capacity of dielectric layers 1 , 2, and 3 was set to 19, Qf was set to 
16000, and Circuit Q was analyzed using the finite element method. This result 
was indicated to drawing 5 . this drawing 5 - the conductor of a stripline - it turns 
out that Circuit Q improves, so that thickness becomes thick. 
[0038] As shown in drawing 3 , moreover, spacing of the ground electrode 1 1 
and a stripline 21, The spacing H1 of a stripline 21 and the ground electrode 31 
0.5mm, The thickness T1 of 0.5mm and a stripline 21 for the width of face W1 of 
a stripline 21 50 micrometers, The distance W2 from 0.1mm and electrodes 23 
and 33 to the end face of dielectric layers 2 and 3 was set as 5mm for the vertical 
lay length T2 of the lower electrode 23 and the up electrode 33, and the quarter- 
wave length mold resonator with a resonance frequency of 1GHz was constituted. 
Specific inductive capacity of dielectric layers 1 , 2, and 3 was set to 19, Qf was 
set to 16000, and Circuit Q was analyzed using the finite element method. 
Consequently, Circuit Q is 1 10 and the laminating mold stripline resonator of 
drawing 4 shows that Circuit Q can be improved. 
[0039] 

[Effect of the Invention] the laminating mold stripline resonator of this invention 
the conductor of a stripline - thickening thickness with 40 micrometers or more -- 
the conductor of a stripline - concentration of the magnetic field in a both-ends 
edge part eases by being able to decrease loss, turning the both ends of a 
stripline to the ground electrode side of a pair, installing them further, respectively, 
and producing H-like track - having -- the conductor of a stripline - loss can be 
decreased further and the Q value of a laminating mold stripline resonator can be 
improved further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the laminating mold stripline 
resonator of this invention. 

[Drawing 2] It is process drawing showing the production process of the 
laminating mold stripline resonator of this invention. 

[Drawing 3] The laminating mold stripline resonator of this invention which has H- 
like track is shown, (a) is a sectional view and (b) is the perspective view of a 
stripline. 

[Drawing 4] It is the sectional view showing the analyzed laminating mold stripline 
resonator. 

[Drawing 5] It is the graph which shows the thickness of a stripline, and relation 
with the circuit Q by the electric-field simulation. 
[Description of Notations] 

1 ... The 1st dielectric layer 

2 ... The 2nd dielectric layer 

3 ... The 3rd dielectric layer 
11 31 ... Ground electrode 
21 ... Stripline 
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[0016] *»iH<OlWiffl* b 'J 77*74 
Wt^to^TSKW-*. 5W, fftft/S 1 , 2, 3 

[ 0 0 1 7 J 7. 'J 0UJf , -fe 5 5 y 7 Kfl» 

^bh y ^f-o-^ro^'cy h y 77 y v- v t , 

4^7", 0iUif7;MvM77yM-hfc, TOWt 

[00 18] *7$77iG!W$5fci LXit, 0Ufcf, & 
JR7C^ttT^<fctMg, Ti . Ca^tt68 
£IWfc8rC*->T. -t<^«7aRieft*K: J: 

(l-x)MgTi0 3 -xCaTiOj (flU 
xijtJMttfcSrllU 0. OlSxgO. 15)*Cf"$*l 
&±j£t>1 OOMSBtttLT, B t 

o 3 mnv3-3 0SMM. r/u*yA«**^«* 
t/pxt y gmtwaa*-? i ~ 2 5 awntt lt 

t o o i 9 1 A. ±&e>mmm?\tmi%z y y^tf* 

;l/*;kx*?yu-h£fflvvr, ^->3fdlMc'CA«[L 
^*^X>J -y7WT'J)oTi>^V\ 
[0 0 20] *7$7 7E*W*fcU:tt, 0Uti\ # 
77.Wm'J)l. S i 0 2 , A 1 2 0 3 , ZnO> Mg 

o, b 2 o 3 z±mti-z>&i'B<t*fyx$i*7omm 

% b -fe y 5 ••/ 7 tffi-cfcS 7/P 5 7«* 3 0 fi»% fc #> 

[00 2 1] ifc. 7-xm&l 1, 3 1, XhO 7 7* 
74>2 1fc&Sgmtt^-7.b£feiltl>. 

M^ftl8bStf5*. 0UJfB, 0 3 -S 
i 0 2 -BaO^X, CaO-B 2 0 3 -Si0 2 i] 
77., CaO-Alj 0 3 -B 2 0 3 - S i 0 2 ijyX 



VH-)\>*iJ4 V7>^-M3S£U 3*o-?-fc 

[0022) 21*, 02 (a) tjjcfJot. #7^ 
-fc7 5 <y ^DW*»6«7<0±fcieiMljac»* 1 0 d £ 

[ o o 2 3 3 act, &mam& 1 o at, Tiet^-r 

*»4>K3K«yi<OXa*ll l 3iBU'CBI2 (b) tTjrfio 

i o a- 1 o d#*i$fifc» i mm 
m\<r>mm ost^sil, ^oast, xieaistt^ 
-xv*miLX7-xmmmm5 1 *»*-r 

[0024] <JCt, T-X«ffiffl?»«aW5 1 W^ffl 

t, Miexy-yT^ioMffiA^^TBaawxgSr^os 

LT02 ( c ) tTKti a ttetiJf dUSMc2 0 c , 2 0 
b*m??>. Zcom. 122 (d) fc^i^fcftlMi 
^* 2 0b C0±tx y >y 7*«$r^ I , l&KJIdc^Mc 
2 0a*»J«U. SMRfcfcCfcK 7.hy -y7'7 

[0025] ftf*wt(i, mmmn. ««jbjs»*2 

0 acD±t, 02(e) fc«t J: ^ feJCHUWEWStl 
SJ:9=5r^t7 3 rh7-yyh6 1$:^atT, S« 
E*IS*T ( 1 OmW/cm* ) &3HBk LTfflV^TIlTt 

Srffo. xy-zT^t-^iix&^btt^yv-tt. * 
wmmi* 2 o atcfcv^T udiotearai ^-r . *3i?t 

^JS$n*«W^<0«IMIl«»*2 0 a tt^vcti 

a. ttj, mn-i ooumm%.<7)tmmf&BW2 0a 

(4, SiSE/KiBff ( 1 OmW/cm* )*10-15» 

[00263 mmmi£. mmmw2 o *<?>mm 
ymmx-mztzhnx'. mmzu. 1. 1. 1 
- h ijx^ /-^riy^^xxru-mxmm^n 
o. imizxixaitttWstxim. 

«XSt «k 0 , ^fcBfe* U 02(f) t^tJ: a * 

89ilfi!cffi2#2 0 atSii7L6 2 Sr^i?-ri» . 
[0027] &t, 02 (g) t^-Tidt, *ii7L6 
2Hzmfo^-XY*X9 V->tfifflfr£iZX3tmi. 

&mz>zbX'mm<Dmftm<7)x b y yr^-f yffl^ 

(4, »IMIlft»*2 0a<OW**S3! , t*ii:lcJ:OS 
«tSBET&6. *MJ 7 7*54 y*)J¥*«:J*< 



(4) 
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too28] &ie. mmtfLBfti o. 2otmm<?>x 

30a. 3 0b*#j£U *3RtfMfc&6fll&B*3 
0£«MW*. *IX. »3Wt*3i;fc4j8#fc3 0 

vuzmft^-x bzmi.&mix 

maw 5 4 Sr^(K"f & . ±M(7)X o t ixm i-%3m 

[0029] &tc 3&fm.i*wom. zixm 
mix. mmjmmTuzTBttzmifz*) . 

[0030] iXKMJfcfrff 3 . mm. V?1M 

wmm&^-x btzttttLinww yy. %mm 
mmmzmfOiZithxmx'h'). *m&imte. e- 

?iaj£8 5 0~l 0 5 0'C. #J;il;f9 0 0'C3 0#*- 

r<m$MUx%h. 

[0031]$*. T-xnMm%Utt5 1,54. 
X h "J >y 4 VjfliHKttf 5 3 O&Htt^-X h {4. 

A. fflt l< it*<rfe&<r)'J>%< 1 1 1 o<D&JR« 

[0032] *m<mmx h y 7/^ 

{4. _t£fr8;S:«JBU !6»lJ»Btt2 0atf>JI»££ 

&±?>&m?MMz®mz&mti z t , x h u 

U-yr?-f>ftfijK0Qta«:m±T#*. U>*>. Xh 
y y T 9 4 £ 4 0 m m&± i: L tz^&X'h -> X 

i>. XbV-vTyJ y±W»*fltlfc|H]fl*<4 t & - 1 

[0033] ffi, 03 (a) . ( b ) fcijcf X 0 iz . J£ 
*4 0/xmJ3Lh<0^h';'yr5-fy<iOIUB»*, 
7-**™fcfl»n**i**iSERU BrfflH«<0WI 

[oo34]Hpt>, 3M<ommmi. 2. 3£««-r 

4 fc b k . S 1 ftttttl 1 ^-LffiMT-xm® 1 1 frJB 
j£U ^2mmWm2<r>±M^zxb^ vTy^i V2 12: 
JBlSU ^3fM*B3c7)±ffltcr-X«li3 1 

[0035] tlX. Xh'J yT-5-f ^2 
TS5mfii2 3. ±SBm«i3 3#®fi£$ilT^S. 
[0036] i<0 J: 0 &SJ1MX h 'J 777-( 

-xsffii 1. 3 lraKwtT^Jx-msi&u h^w 

AhVv7?4>&1tm ltz<T>X\ M«x -y S/*»ftfc*i 
* $ tc«^?* , «!SX hVvTyJ >&mcoQ 

[0037] 



[Uttfl] 04t=ijcf £ fc3K. r-xm&i lfcxhy 

•y7*7^ ^2 1 icOOPg. Xh'j yT^-f >2 1 tT- 
XWM3 1 b.CDffl®Hl$:0. 5mm, XMJ -y?y4 
y2 1£>HW1 £0. 5mm. XN'j775'f>'210 
**TlSr5-16 0/£mfc»ffiU SSSSftlGH 
ztf>l/4«fig£«8S:fllJSLfc. m«lK 2. 
3*>JtSHEP*l 9. Qf£16 00 0i:U ®g&Q£ 

fc. ^05 j: o. Ahy-yr5'f>'o»*aw3&»a[< 
[0 0 38] m3iZ7F?£ oiz. r-xmi 1 

tXh'J yT^-f >2 1 t<0^Pi. Xh'J 7/7^ V2 
ltT-X®ffi3 1i:<OlSIPi5H12rO. Smm.Xh'J 
•y7*5^y2 lc7)<aWl$r0. 5mm. Xh^yT"?^ 
V2 lWf^TUSOwm, TSS^ffi2 3i3j:l/±gP 
SfiE3 3O±T^r[6)^§T25r0. 1mm. %%2 
3. 3 3*»4>fiWtMi2. 3c7)^ffi^f^8EilW2$r5 
mmfcKJgU ft««iB»lGHz<01/4«^!*S 

s«uc. iifru. 2. 3<»yamm 1 9. 

Qf^l6000tL. EM»Q*^nRB3Bj£Srffi^T)!» 
tfLfc. *<0ISft. [USSQtil 1 OffcO. H4i0Sl 

mx h y y T7>f 0 1 mfSQ$-ifii±T'# 4^ 

[00393 

[fMB^Wl] *%0H«m«ax h 'J yTyJ >*m% 
X'it. X b 'J y ^^frKJS* 40// mW±b& 

iiMx n y 777^ y«n^Qffi^$^Kffi]±-c# 
4. 

[Hw^fSJii&faBjn 

[01] *^C7)SSSX h y -y 7*5 yftSlS^^l- 
^0TS>4. 

[02] *%m<mmmx v y -y 75 ^ yftssfg^i?^ 

[03 ] H*<0M»*#***«W<0«lfi* h y 77 
^-fyftSStjSrtfe^T. (a){48frffl0. (b)(4 

x h y yyyj ycom^mx-ht . 
[04 ] Kff LJtawisxh y 7 77>f yftlg^^^-r 
mmmx-hh. 

[05] Xhy •y7'7-<>'WJ¥^i:ll^XJLS^->'3 
y l,z X h BIK Q i: coMf^ S-^f ^ 9 7 T** S . 
[^#W^] 

1 • • •%\wmttm 

2 • • -*2WBtM 

3 • • • m3Mm«s« 

1 1 . 3 1 • • • r-x^flg 
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